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, RXttm=-—T/l'Vmfct£m*l>iZ&* *Sftj»**T»6»#: (8. 2g) 
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fc„ mUirZ>%,\^ 1 0 0 Om 1 W^T— (CdriXUV7 0 Oml &A*K #£>*L£:*§ 

r07X^flc©«t%»T©S: (2 a) {CT^i-o 




(2 a) H . . . .jS (2 a) 



B^^l5ll^fe^Jl{c*3v^-c^^t^ttfccDi:lllcs; (12) -e^stvsflfjac*^-*^ 

tllO. Og (1. 6xi0- 2 mol) 5 0 0 m 1 <£>»JB®fe:Aix, ^VS?/^ 
BU'17. lg (7. 6X1 0" 2 mo 1) ^IldPi, ^^N, N-^f^ 
*M7 5 K (DMF) 2 0 0mieDifc. v-JJ = — V^yW^SrffiV^TSia'JEJR 

#^i?^^t«itfciic **fc»AU jcjcTkiWk^ > y !7At?^tt^Lfc 
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| H 5 C 2 OOC J 

C2H5 (16) CH 2 C 6 H 5 •••55(16) 



<mmRi&> 

5 0 Om 1 ©EP77^=i|^ ±IB5£ (1 6) X* 7F&tl 5 . Og (6. 1 

X10 _3 mol) &A*U p - h/V^^^/^>-^— TKfP^l 5 . 2g (2. 7X1 
0- 2 mol) ^ADX, 0 Om 1 %tMz.tc 0 = — ^ 

U— ttHJSglBSrfliV^iWBttfeHflci . 0 g Sr^riX V>-2 5 0ml T-2 4B# 
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N 

I 

C 2 H 5 



CH 2 C 6 H S O 




(i b> 



CH 2 C 6 H 5 



•55 (1 b) 



=/l/*;wV-/V7 0mg, t -7*f-;l'7s=/V-^7s=/l'- 1 , 3, 4— ;fr3MJ- 
^7^2 9. 7mg, »WWfflB*»-f *-fe»* Wfcfi*(l a)) 0. 3mg^ 

i"*^i3t>»C % 5ml0^77773|C s jtf y fcf =,V#/W<y— ;V 7 0 m g „ i£ (l 
7) W$*b3*3t«r*ri-5BND 2 9. 7 m g S.U?tul5S: (lb) "T?*£ih,5& 



N N 




• • • -35 (17) 

SEE 2 1 V5:rj?m?5!E 3 6 . 8 mAtHSiS 2 4 0 0 C d/m 2 „ fe^X 
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I TOS^ (5 0x5 0mm, I TOliiil^f ^2 0 Onm, Hig^Xgt 

• i^^I, $f 17 2nm) "C3 0#Fs3UV£fiittL"C I TOS^© 



^^nfci Toss^^ifgf (Kmrnm&w m) uds-m2-4 

6i) fc-fcyhU 4 X 1 0" 6 t o r r J^T©MJSET(-N, N' — ^a^/V—N, 
N-v 5 (m-MJ/W --O-v?^^ (TPD) £ 6 3 n mOi?^^* U ^V^T\ 
mm&&¥£Mk&%> (lb) £0. 5nm©^[CifL, SXT<Di£ (18) 

•C^$n5«^tS:^ri-5DPVB i ^3 5 nm©l¥^-{^«U h V * (8- 

^yt-h) T^5-?A (Alq3) S:l 5 OnmClf 1, 111^7;^^ 
®im® (A 1 : L i = 9 9 : 1 S*Jfc s (80 ffiiK*^W5B0f»O £ 1 5 0 nm© 




a (is) 



^OSgl, WEE 1 7 VRtMWfe 2 1 . 8mAt»4 5 0 OC d/m 2 , -fe^X 
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N, N' -v^ai^/U-N, N-S? (m-hU/V) (TPD) 1:59 

nm<Z>J¥^fc^L, fcvvt?, StffB 6 &&M£&m (lb) £0. 7nmffl|*fclS 
*U JEK:> iuf25£ (18) T?^3fr5«3i«:*rt-5DPVB i 5:3 6 nm©)?»l' 
^bfc^ttMfBHife^J 3 l^lt^Ot l«M*K: Lt, 111 3 K:^*tt5«3toeft?83t 

mJE2 0 VR-&mffi3 1 . 2mA-Cil^3i0 0Cd/m 2 , 3 3R 

j¥^l 8 8 n m©SK# y ^XT/V7 ^ /VAS^±Clf feKi I? 2 0 0 nmCD I 
TOlitg^t, tro±tIffe(Cj;Oa-NPD (di-(naphtyl-phenylamin 
o)diphenyl) 6 6 nm, mrtBS-feSBftflS^ (lb) <OWtM0. 3nm, DPVB 

1 it 4 0 n m&tfA 1 q 3 if 4 0 nm^r©itiIU $ b^O-k^T/V?^ 
SMtffi (A 1 : L i = 9 9 : 1 fifiit^ («c) MWmt^m%mW !rl50nmO 

(lb) O^^fg ^DPVBijftT-1112 iCWtZftltm 3 

2 2. 6mAt»7 5 0 0 C d/m 2 , MXiSO. 3 0MMY^0. 3 7 

(^Jfe^J 6 ) 
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TPD|64nm, WlB&&&t<b&lll ( 1 a ) 0. 6 n m, D P V B i Jf 3 5 n 
mRXtA 1 q 3 if 3 8 nmSr^ ©IHtcM bfc^ttSftlBllJife^ 5 t Wm\Z. UTIU 2 \Z. 

RWto&b da) (ommm ^dpvb imtx~m2 \^an^m%m 3 mmztix 

2 7. 9mA-(?»^5 10 0Cd/m\ MXi5 0. 3 0 RTf&mY& 0 . 3 3 
(HJfe^J 7 ) 

aaiBHjfe^ji^*5VNT§s!it$Hfe©t^« (12) T^$tb§«5t^-rs^ 

IllO. Og (1. 6X10" J mol) 1:5 0 0ml ©WJEEJK^A^ a — ^ 
-p-*->H' 15. 8g (1. 1 X 1 0" 1 mo 1) SrJEKybP*., &V^N, N 
-^fMM7 5 K (DMF) 2 0 0ml SrJPX.fc„ i^y = — V^/W^Sr^ 
VNTWfSSrtSrl 5 CCJ^nSU 2 O^fa^^-BrfCo KJSJf&T^ Mfc*-^ 

t&#&#fc. - ©^»fe»#© 1 R -r - b £ m 2 2 ICS* Ufc„ C ©«=»fe»flcr±S: 
(19) T^^^5«3t^^i-So 
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CH 2 C 6 H4.CH 3 

I COOC 2 H 5 I 




C 2H5 (19) CH 2 C 6 H 4 CH 3 •••55(19) 



< Brats* > 

5 0 0 m 1 ©£P77^3j^ ±|25£ ( 1 9) T^SJl/S-ffrS^fe 5. Og (5. 4 

xio _3 mol) SrAfrs p - W^^x^*^— 7K?n^8. Og (4. 1x1 
0 _z mol) SrADx, III o - v/^ n n 'O't'y 200ml ^]»if: 0 S^a— 1" 
t^f/w^-ei 6 0^lc*TS6nllMIi*U 2 0«rlWSJE&$**:. ^JS^T#> 

o 
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CH 2 C 6 H 4 CH 3 O C 2 H S 




a-NPD|45nm, fuie&fe^^k^ (lc) 4. 4 %£D P V B i ^FfC K 
— K'^yVXKZmi 8 nmWA Iq3l21 nmSr^OjlKjC^/I Lfc^HiiuiBSl 

tulS»^J 3 K*5tf-5 O £ ^«t^3fe#tt?r«^Ufc t ^ 5, HJEE 1 8 VRXtnm 
3 0. 9 mAtW 1 0 7 2 0 C d/m 2 , fetX^ 0 . 3 5MMY^0. 3 

a-NPDl46nm, (lc) 2. 9%&5£ (2 0) T?^^ 

ftSltit&^-rSCBP^J-K— If^LTftSjf 3 1 nmMAl q 3 ll9nm 

3 6. lmAt»l 0 1 2 OCd/m 2 , fegX^O. 3 2MMYi s 0. 3 
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• • • -3 (20) 



(.mmms) 

ffimmmmi\zm^xmm£fttc<Dkmv&, (12) x^£tiz>Mm%ft-fz<k& 

ftlO. Og (1. 6X10- 2 mol)£500ml £>lH£$5{e:A*L> 3 — * 
VI 0. 8g (7. 6X10 -2 mol) trJEfcflPx., &V»T»N, N-v^^VVsfc/U 
AT 5 K (DMF) 2 0 0ml ^Dx.fc„ ixy ^ — >-^/V/^^^V^WJE«F*3-lr 
15 0°C^DiiL, 2 0H#P H mJS.£*fc o SOS^T^ M»c u 
-^^^V^T^Ufc^fc, tIctMc&AU jgfc*g£fc^hy ?AT-^4K:L7fc 0 # 




C2 H5 (21) CH 3 • • -S5 (21) 
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<fflm5ni&> 

5 0 Om 1 <D=.U7*7**\C, _Lf25£ (2 1) X*fF £tl 5 . Og (7. 5 

X10 _3 mol) £A*U p — h/^^^y^^Wi— zk?P^8. Og (4. 2X1 
0" 2 mo 1) ^*Px., Ito-^nP'OfyaOOml^nifc. — ^ 

y^^l^— ttWSHSSrffl^TStrlBttfeiafrl. 5 Om 1 X-2 4H# 

hSrlll 9{c^bfc 0 Cl<D*§#.@#:te5£ (Id) T-^*it£^f-£te^>T-fcofc 



\^ N TT N 



W»IIJfeW3O<3B3feWtt>H:*sW'5'0i:lHl«l::U-C, ITOiSIC TPDtr 
7 1nm©f^:lfL, Hk^T\ WfB66$53fcffr&«J (Id) S:0. 6nm©f^ 

h) T/V=:-l>A (Alq3) ^4 1nmOgWcifl, ftHT/V^^I! 





• • • -IE (id) 
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mm (A 1 : L i =9 9 : lfiiJfc, 0*) iU^S^W^M^) £15 0 nnKOj? 



%<Dm$k. 1JE16 V&tfmfiE 1 7 . 5mAf®ti» s 7 0 0 0 C d/m 2 , -fe^X 
#0. 3 5RU!MY^0. 3 4 0^^#?>nfc 0 4fc, rcD^-^ltH-T-COe 

9 , is ire «:+^^ & tt v ^ t nv> z> - 1 & t? # s o 

(3ttfc*l9) 

ltfffiSfeSfe09lfc*JV^t83ft$Jxfc©ilRlU* (12) T?^$*t5«iftS:^rs<b-6- 
til 0. Og (1. 6X10- 2 mol)£500ml ©KJEJRUlAft, 3 — K^* 
> (C 2 H 5 I) 10.8g (6. 9 X 1 (r 2 mol) ZlMz., N, N-S?*?7U* 

K (DMF) £2 0 Om l2)Dx.fc 0 n-y^/W^^ffl^T 1 5 

5 0 Om 1 ©3 P^^^^t-BtlB^^WbSJC^fiic^lS. 0 g (8.3X1 0' 3 raol 
) £A;fV p- h/V^V^/V7}s^-7KfP^8. Og (4.2X1 o- 2 mol) %1mz., 
o - v?^ n n^yf y 2 0 0ml ^JDifc S/p 3-y*-f/u^S:fflv>Tl 
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^-^■^x-mfrLtz.®:, Mssmmts^t> m&m&zmc 0 :©«fe»*o i r^-y- 

b £H! 2 5 bfc 0 

<^> 

APX., =— V^/W^Sr^Tl 8 5*C*-C3WfcU 2 4 B#|ig}6ttl Lfc 0 
(HJfeflll o) 

^Sfctemfc^T^Sftfcotracsfc (12) -?7F£lnz>Mm&&-rz>fc& 

felO. Og (1. 6 X 1 0 " 2 m o 1 ) £ 5 0 0 m 1 tf>SiBfg(r A*U n -^/V 
3— K(C 4 H 9 I) 10.8g (7.6X10- ! mol) Iri0i> jOC N, N— ^9=- 
/l/tfvUAT5: K (DMF) 2 0 0ml &Mx-tc 0 = — ^^tlV^T 1 5 
OtldOlt, 2 Ol^KIKJfcLfc. £J&**T«> M*-e^*PU, * — * 

5 0 Om 1 <D3 P7 9^ = t8tnE^/Wt3RJS:^«b5. 0 g (7.5X1 O^rnol 
) £A*U p- h/^V^/V*^— -fcfcmi . 2 g (3.7X1 0- 2 mol) trflPx, 
^{C, o -i?^ n D-iyt'y 2 0 0ml Iriifc. a-yt>f^*fflV^l 
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<mm> 

y ^fi£JSV^-C±lETOKJS^l. O g SrAft, =5r~>l"^2 50ml?: 

Mx-, =»— ^*4/W<X&m^Xl 8 5^C*-e*PtiL, 2 4R#P f gffitHLfc 0 **T 

(Hife^J l l ) 

'«HBlUfef!llK:*JV^®3&*ti/*:©i:lRlD* (12) -C^^tLS^jtSr^i-^^ 
#1.5. Og (8. OX 1 0~ 3 mo 1) Sr5 OOmlcOj»jE|fi}e:Aix> 3 frflj'^S' 
^(C 8 H 13 I) 12.9g (4. 5 X 1 0- 2 mol) ^*Px., JEfcls N, N-S^fvV* 
/1/A7U* (DMF) 2 0 Om 1 fcAOX-fc. i/JJ 3-y^A//^S:ffl^tl 5 Ot 

Kiam&u 2 o«FiwRjiSixfc. rj&#tsl am*T??&*Pu, ^s<tfu>—?-&m^ 

^-•r— h £13 2 8 bfc 0 
<HM*©fc> 

5 0 Om 1 tf) 3 P7 7^3{CBtf|S— ^r'>/Hb^JCS^^^5. 0 g (5.8X1 0" 3 mo 
1) SrAtbv p- hyU^^/V*:^— 7kfP^6. 6 g (3.5X1 0" 2 mol) 

o-v?^ ci n^O'if V2 0 Om 1 Sr^PxfCo =— ^-Y-;w<xSrfflVX 1 



40 



WO 03/062237 PCT/JP03/00359 

&HI2 9 fc^L/Co 

yy?xu-mmzm^x±mfflnfci&mi. o g^Atu 5 om 1 & 

mmmi 2) 

MIH^iS^Jl^v^^it^^fc^iPIC^ (12) T^£ft5#3££^i-5te-S- 
#110. 0g (1. 6 X 1 0 ~ 2 m o 1 ) Ir500ml <DMRM\^Afr, ^^^^ 
n$K (C 6 H 5 CH 2 B r) 1 7. 1 g (7.6X1 0- z raol) £#P;t, 35fcl, N, N- 
^^f/l/*;^7 5; K (DMF) 2 0 0m 1 SrAPXLfc ->y = — ^^yW^^r^VN 
XI 5 0°Clw!jPgiU 2 OB#P5SJSUfc„ Sf&ifrrgL M*T'^*PU 

Bfc<D I Rft- H&I2I3 0{C^Lfc o 

5 0 0ml (D3 P77^=»J--<^^HkS:f&^fe5. 0 g (6.9X1 O^mol) 
£AtU p- h/V^V^./l'*^— 7K?P^5. 2 g (2. 7 X 1 0 _2 mol) $r*P^., 35 
fc, o —*?9 nn^y2 0 0 m 1 £#P;ifc 0 VjJ n-y^/W^Sr^tl 6 
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131 {r^Lfco 

mmmi 3) 

<S?y ?vi"<Vi^Wfc; R/£> 

#Jl 0. Og (1. 6X10~ 2 mol) Sr500ml WMJBKlCAtU 2, 4—i? 
^ f /^y-^ a 7^ K (CH, C 6 H 3 CH 3 CH 2 C 1 ) 15.8g (1.0X10" 
'mol) fcjbn*., 3EtJl % N, N-^yfvV#;/l'.AT$ K (DMF) 2 0 0 m 1 &;*JPx.fc 

„ ^>y 3— >-^--r/w<^^fflVN-r i 5 oTCtejbpWftu 2 0B#pTOSLfc o sj»t*& 

5 0 0m 1 tf>3 P^7^=«^tfllEv 5 ^^/^^v 5 /WbK^^5. 0 g (6. 3 X 
1 0" 3 mol) SrAft, p — 7KfP^6. 0 g ( 3 . 2 X 1 0 _2 mol) 
£3)Px., JEfc» o-^nB^>'200mlMfc. Vpa-^/W^ii 
^Tl 6 0TC*-CJP«MW*U 2 0B£MSJE£Lfc Q SlS»T«, ^#U~^-Srffl 

<*jt®l> 

yy^^ W^ttS:^V^-C±1BHatR*S*l. 0 g £ Aft, *fVls2 5 0 m 1 
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mmm 14) 

mmm-mmnc^^xm^^titc<Dtmc^ (12) x~&&fr2>M&&%-rz>it& 

%)5. 0 g (8. 0 X 1 0 _ 3 mo 1 ) 1:500ml £>!fJBI£tCA*^ 1 -?uv* 
^■/Viry^u^ly (C 10 H 7 CH 2 C1) 9. 6 g (5. 4 X 1 0" 2 mol) MfC 
N N, N-^f/V*/VA7 5 K (DMF) 2 0 0ml^Bifc„ U = — is^rJ As 
/^^fflV^15 0°C(C»U 2 0B#59KJ&bfc:o K^ym> M*T^*PU 

^n-h^VNr^Dn^/VAtitH^3Il]m\ 7icSfc?^^2lHlfTofc^, h 

500ml©3 U7y^^\Z.^7^M\LUS&^$M'o. 0 g (6.0X1 0" 3 mol) 
SrAix, p- hyv^^^/v*^— Tkfn^je. 9 g (3. 6 x l o _2 mol) ^r*Px.. 3E 
\C S o-^BCt^fi/2 0 0mljiDx.f:. n^-y^;W^^V^l 6 0 

HI 3 5f^Lfc„ 

y y ^xu-^g^v^±|5ISilSf&#)l. 0 g^Att, ^yi/y2 50mlS: 
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mmmi 5) 

mmmnmifc&^xMm&frtcfDtmtt (12) x^^ti^mm^^-^t^ 

Og (8. 0X10~ 3 mol) £ 5 0 0 m 1 <73lfJSE}jSlc:A*U 

h7i?^ (C U H,CH 2 C1) 8.6g ( 5 . 4 X 1 O" 2 mol) SrflP;^ 3Efc 
N N, N-^^/^TU' (DMF) 2 0 0mllrJPtfCo V!)n-yt-f/v 

<H3RRfS> 

5 0 Om 1 (753 P77^3(CTy h 7 ^bKJ&^Efc^ 5 . 0 g (5.3X1 O _3 mo 
1) £A*K p - h/^V^/V*^— 7jcfP#l5. 1 g (2. 6 X 1 (T 2 mol) tr^Px.. 

o -^Pn'«y^y2 0 0mllBift. y =» — /W^SrfflV^ 1 6 

HI 3 TfC^LfCo 
<»§«> 



44 



WO 03/062237 PCT/JP03/00359 

(UttfliJl 6) 

< i e&y- gvv-o-yvwba&> 

#110. Og (1. 6 X 1 0 " 2 m o 1 ) & 1 0 0 0 m 1 ©WJEBKfclAi'U 

Q ,_^ CJ p_p_dr^U^/ 2. 3g (1. 6X 1 0" 3 mo 1) trMMAPx., 

t?N, N-^f/V*;VA7S K (DMF) 5 6 0 m 1 SrJbPx.fc 0 J/J a-^t-fA'. 

-C#»fe»fls:Sr#fc. £<O#»&BW1"0I Rff-V*B3 8 NMR^-hS: 
039 (d^ bfc 0 

5 0 Oml ©EP77^3(^ tWBHf»6*M^5. Og (7. 0X10" 3 mo 1 
) SrA^ P- h^m^^/v*^— 7X?P^58. Og (4. 2 X 1 0" 2 mo 1 ) tr 
#Pxu Ilc o -v ? ^PP'<yfy2 00ml^Dx.fc o */i)3-y^^T?16 

y^^U— ttta^HiffiV^ffirffi^iaflci. 0 g£r3->W^2 5 0mlT*2 4B# 
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h^EI4 0{^ NMRft- h£H14 1 id^Lfco rofSfeHflcf*^ (1 e) T^i" 




C 2 H 5 



(1e) 



CH g C 6 H 4 CH 3 



?E-a-= 3 r^^>'{-MBBefe^^'&^ (le) ^10mg/LO»/,i:5j:5C§ 
LT f£|Sf«f§$! Ufc. r ©KW^, ^^tFfffiS^ F - 4 5 0 0 



3 6 5 nm 

4 0 0 nm 
7 0 0 nm 



X^c^l/^t?— K 1 200nm/^ 

filiSHBI;* Uyh 5 . 0 n m 

^3fe{|ii^> I? y h 5 . 0 n m 

jfch-?vMtJE 7 0 0V 



1 4 2^e>WS«t5{-, ro^*«tHe>tlfcefe«*fl;^*H:s 4 0 0-700 
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^(Dm$l\Z£5h, M®t-fc9Wt,4 0 0~7 0 0 n m(D»S®M&% i m&Z: 
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i. 5£ (i) t^stisafe**^. 




({i.U R 1 fi±. **JB^ T/l^/i^ IBifeSSr^b-CV^feiV^y-A'SXH: 

--efcoT^t@ab-cv^x^^v\ r 1 &tj*r 2 i*m— x$>^xh$m^x^xi>& 
v\ ) 



2. 5t (2) t^^sefe^mft, 




(2) r 1 (2) 
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ffiitLTWCfeftV*. R 3 RTfR* it. jfc*JRK-?\ T/V3v>S. ®&£Sr^LT^T 

h j^t y — ^*xtt«iMESr^ru-cv^fc y -/vr/i^ug-efcs,, r 1 

\ R 3 RXfR 4 it. tW^-^ffcot^^tSS-efeoTt^^ 

2mv>R 3 it ^-T'fcoTttilLT^T'bK , £fc, 2<®<DR 4 IS |PJ— T?fc 

titctz.?><D, ituiBxt (D ^stL5&fe3S3fe-fb'^» < RtfiitrfBS: (2) -e^^ixs 

5. twBe63S3fefiBMWf±s mmmmmm^ ^-^mmm. atnEa&KJtfciRtt 
hfotz.kz.?><D, tim& (i) ^istiz&&myt<k&yt>Rx*m&. : 3: (2) -c^n 

raaftJi, xtwH*asji#8Mi u-r^5#ist«E L^^*>s«rsB»** 3 
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|ELlK-feoT, mm^miPei^ (1) T^£ft5 6fe3§ft{fc^&t*£ (2 
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-o 
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-0.007- 



0. 000 
0. 008 
0. 071 
0. 080 

1.243 
1.255 
1.261 
1.279 
1.388 

1.397 
1.414 
1.421 
1.439 

2.070 
2.113 
2. 521 
2. 539 
2.875 



4.095 
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